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TASK CHAIR

CROSS-REFERENCES TO RELAT
APPLICATIONS

L]

D,

This application 1s a continuation-in-part of, and claims
priority to, U.S. patent application Ser. No. 11/032,594,
entitled “Task Chair”, filed Jan. 10, 2005, which 1s a continu-
ation-in-part application of: U.S. patent application Ser. No.
10/401,481, entitled “The Health Chair A Dynamically Bal-
anced Task Chair”, filed Mar. 28, 2003, which in turn claims
the benefit of the filing of U.S. Provisional Patent Application
Ser. No. 60/368,157; and also a continuation-in-part applica-
tion of U.S. patent application Ser. No. 10/888,318, entitled
“Task Chair”, filed Jul. 9, 2004, which 1n turn claims the
benefit of the filing of U.S. Provisional Patent Application
Ser. No. 60/485,775, entitled “Task Chair”, filed Jul. 9, 2003,
and of U.S. Provisional Patent Application Ser. No. 60/328,
427, entitled “Task Chair”, filed Dec. 9, 2003 and also claims
priority to PCT application Ser. No. US/04/21761, filed Jul. 9,
2004. The claims and specifications of said applications are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention (Technical Field)

The present invention relates to task chairs that support the
body of the user in healthy positions while the user performs
various tasks over extended sitting periods and that provide
independent and independently adjustable support to the
lower and the upper back.

2. Description of Related Art

Note that the following discussion refers to a number of
publications by author(s) and year of publication, and that due
to recent publication dates certain publications are not to be
considered as prior art vis-a-vis the present invention. Dis-
cussion ol such publications herein 1s given for more com-
plete background and 1s not to be construed as an admission
that such publications are prior art for patentability determi-
nation purposes.

Today, the average worker performs less physical activity
and workers perform increasingly more of their work while 1n
a seated position. It 1s known that 1f any part of person’s
anatomical function 1s impinged or static (i1.e., remaining in a
fixed position) for extended periods of time, posture and
health are compromised. It has been determined that both
physically active and physically 1inactive people suifer health
problems caused by prolonged sitting. Those problems
include lower back pain, muscle tension, numbness, acid
reflux, carpel tunnel syndrome, and general fatigue.

Peter Escogue, a recognized expert 1n anatomical function,
suggests these problems are posture related as well as 1ac-
tivity related. Proper anatomical posture promotes proper
anatomical function, 1.e. the body functions best when oper-
ated from a proper position. Escogue further observes that
over a period of time, many persons compromise correct
posture causing problems in correct anatomical function.

Static, improper posture (e.g., while sitting 1 a static
improper supporting chair) impairs good health. In the prior
art, seats and chairs have been designed for comiort and for
performing tasks. Task chairs were designed to incorporate
pads, tilts, swivels, etc. Over time, health improvements were
added to the combination of such 1tems as family room reclin-
ers and workers’ rigid elevating stools. Additions such as
lumbar supports, adjustable armrests, seat backs with shapes
designed for a general vertebrae contour, etc., were 1mncorpo-
rated. However, today’s combination task chairs offer few
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features to accommodate multiple tasks while simulta-
neously giving adequate consideration to seating health.
Task chairs are typically configured to allow tilting of the
seat and backrest as a unit or tilting of the backrest relative to
the seat. In chairs having a backrest pivotally attached to a seat
1n a conventional manner, the movement of the backrest rela-
tive to the seat can create shear forces acting on the legs and
back of the user. These shear forces tend to cause an uncom-
fortable pulling of the user’s clothing. In an attempt to com-
pensate for these shear forces, some office chairs include a

backrest which pivots while the seat tilts, such as those dis-
closed 1n U.S. Pat. Nos. 2,859,801 (to Moore) and U.S. Pat.

No. 4,429,917 (to Daflrient).

A related disadvantage of conventional task chairs 1s the
configuration of the seat and/or backrest. Such seats typically
include single or multi-density foam padding with a covering
such as cloth, leather, mesh material or the like, such seating
also tends to provide insuificient aeration since 1t acts as
another layer of clothing and does not contain a spinal relief
channel 1n the back support, and/or contain a coccyx relief 1n
the horizontal seat. In addition, the structural requirements of
such an attachment limaits the shape and size of the frame and
the membrane.

Typically, the seats of office task chairs are supported by a
single stage telescoping column which provides for vertical
adjustment of the seat. These columns include a gas spring
mounted 1n a telescoping tube which 1s slidable within a base
tube. In accordance with guidelines set by the American
National Standards Institute (A.N.S.I.) and Business and
Institutional ~ Furniture  Manufacturer’s  Association
(B.I.LF.M.A.), conventional office chairs 1n the United States
are typically adjustable from a seat height o1 16.0 inches from
a floor to about 20.5 inches from a floor. Nevertheless, it 1s
desirable to exceed this range of height adjustment to account
for very small or large users and to accommodate the inter-
national population in general.

Typically, it 1s difficult to exceed this range of height
adjustment with seats which tilt about the knees or ankles of
the user. To offset the moments acting on single stage support
columns, pneumatic manufacturers typically set a minimum
overlapping distance of 2.95 inches (75 mm) between the
tubes. Because such “ankle t1lt” and “knee t1lt” chairs have
relatively large tilt housings, 1t 1s difficult to provide a lower
minimum and higher maximum seat height while maintain-
ing the required overlapping distance between the tubes.
These types of tilting chairs also impart a greater moment on
the tube since the p1vot axis 1s offset from the support column.
It 1s therefore desirable to provide a vertically adjustable
support column having a greater overlapping distance to per-
mit a greater stroke which decreases the mimimum height and
increases the maximum height of a chair seat.

Devices that incorporate a plurality of adjustable means
have been disclosed 1n the prior art such as, for example, U.S.
Pat. Nos. 6,478,379 (to Ambasz) and 6,189,971 (to Witzig).
However, those devices do not allow for the independent
adjustment of multiple, vertical backrest support arms.

Other patents disclose the use of various seat and back units
incorporating means for altering the contour of the pads used
on such seats such as, for example, U.S. Pat. Nos. 6,499,802
(to Drira) and 6,447,061 (to Klingler). However, these
devices do not allow for the independent adjustment of mul-
tiple, vertical backrest support arms.

Although offering varying shapes, contours, masses and
s1zes, as well as a wide range of adjustment means 1.¢. pivotal,
t1lt, height, mn/out, up/down, soit/firm, etc., all attempts at
healthy task chairs in the prior art are burdened with an
interdependent posterior design support which ultimately
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restricts and compromises adjustability, dynamic support,
and active seating. A chair that provides better posterior sup-
port and continuous animation, and better supports task func-
tions, 1s thus needed.

BRIEF SUMMARY OF THE INVENTION

The present invention provides a chair with independently
adjustable back supports to accommodate a variety of seating
positions, user anatomies, and tasks.

Thus, an embodiment of the present invention provides an
adjustable chair comprising a base, a seat comprising a seat-
ing surface, said seat connected to the base, a back support
control assembly connected to the seat, at least two adjust-
able, generally vertical back support arms pivotally attached
to the back support control assembly at a control assembly
prvot point and each said back support arm independently
adjustable about the respective control assembly p1vot points,
said back support arms adjustable to form an acute angle
relative to the seating surface 1n arange of from an acute angle
to an obtuse angle, and a vertically adjustable back support
disposed on each back support arm, a first of the back sup-
ports for supporting a lower back of a seated person and a
second of the back supports supporting an upper back of the
seated person and disposed 1n a vertical plane generally aft of
the first back support, wherein independently adjusting the
back support arms about their respective control assembly
pivot points moves the back support positions fore and aft.

The chair further comprises adjustment controls for adjust-
ing a position of each back support arm, said adjustment
controls accessible to a user while seated. The back supports
are preferably pivotally attached to the back support arms so
that the back supports may tilt irrespective of a position of the
back support arms about the control assembly pivot points.
The chair preferably further comprises a first adjuster con-
nected to the first back support and further comprises a second
adjuster connected to the second back support, said adjust-
ment controls accessible to a user while seated. The first
adjuster and the second adjuster preferably comprise adjust-
able settings for adjustment of a position of the back supports
on each respective back support arm, said adjusters compris-
ing calibrations visible to the user. The back support control
assembly preferably comprises pneumatic components
attached to the back support arms to move and {ix a position
of each back support arm. Preferably, the first adjuster faces
toward a front of the chair, and the second adjuster faces
toward a rear of the chair.

The pneumatic components preferably comprise a first
pneumatic cylinder linked to the first back support arm and a
second pneumatic cylinder linked to the second back support
arm, each of the pneumatic cylinders independently linked to
an adjustor control via an actuator cable.

Preferably, each back support comprises a spinal relief
channel and the seating surface further comprises a coccyx
pressure relief depression.

The chair may further comprise at least two adjustable
forearm supports that are preferably tiltably adjustable, prei-
erably adjustable 1n a direction toward, and away from, a
center of the chair, preferably adjustable 1n height, and pret-
crably rotatably adjustable.

In another embodiment, the chair comprises at least one
adjustment alert to remind a user to make positional adjust-
ments of the back support arms, the back supports, the fore-
arm supports, the height of the seating surface, or a combi-
nation thereof.

Another embodiment provides a chair comprising a base, a
seat comprising a seating surface, said seat connected to the
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base, a back support control assembly connected to the seat,
at least two independently adjustable, generally vertical back
support arms attached to the back support control assembly, a
vertically adjustable back support disposed on each back
support arm, a first of said back supports for supporting a
lower back of a seated person and a second of said back
supports supporting an upper back of the seated person, a first
adjusting component connected to the first back support for
adjusting the first back support, and a second adjusting com-
ponent connected to the second back support, wherein the
adjusting components are accessible to a user while the user
1s seated. Preferably, the first adjuster faces toward a front of
the chair, and the second adjuster faces toward a rear of the
chair. In one embodiment, one of the adjusting components
comprises an indicator comprising a letter, and/or at least one
of the adjusting components comprises an indicator compris-
ing a number. In another embodiment, at least one of the
adjusting components comprises an indicator comprising a
window showing a number, and another of the adjusting
components comprises an indicator comprising a window
showing a letter.

Another embodiment provides a chair comprising a base, a
seat comprising a seating surface, said seat connected to the
base, a back support control assembly connected to the seat,
at least two independently adjustable, generally vertical back
support arms attached to the back support control assembly, a
vertically adjustable back support disposed on each back
support arm, a first of said back supports for supporting a
lower back of a seated person and a second of said back
supports supporting an upper back of the seated person, and a
first adjusting component and a second adjusting component
for adjusting the first and second back supports, each said
adjusting component comprising adjustable settings for
adjustment of a position of the back supports on each respec-
tive back support arm, said adjusting components comprising
calibration indicators visible to a user. In one embodiment, at
least one of the calibration indicators comprises a letter and/
or one of the calibration indicators comprises a number. In
another embodiment, at least one of the calibration indicators
comprises a window showing a number, and another of the
calibration 1indicators comprises a window showing a letter.

A primary object of the present invention 1s to provide a
task chair that promotes healthier seating by supporting
proper anatomical posture and proper skeletal support and
that supports multiple task functions over extended seating
periods of time.

A primary advantage of the present mvention 1s that 1t
provides mdependent upper back support and lower back
support that are easily and independently adjustable.

Another advantage of the present mvention 1s that 1t pro-
vides anatomical support to the user while the user performs
a wide range of tasks in a seated position.

Other objects, advantages and novel features, and turther
scope of applicability of the present invention will be set forth
in part 1n the detailed description to follow, taken 1n conjunc-
tion with the accompanying drawings, and in part will
become apparent to those skilled 1n the art upon examination
of the following, or may be learned by practice of the mnven-
tion. The objects and advantages of the mvention may be
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realized and attained by means of the instrumentalities and
combinations particularly pointed out in the appended
claims.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated 1nto,
and form a part of, the specification, illustrate one or more
embodiments of the present invention and, together with the
description, serve to explain the principles of the ivention.
The drawings are only for the purpose of illustrating one or
more preferred embodiments of the invention and are not to
be construed as limiting the mnvention. In the drawings:

FIG. 1 1s a side view of an embodiment of the present
invention;

FIG. 2 1s a side view of the embodiment of FIG. 1 showing,
back support arms 1n a slightly reclined position;

FIG. 3 1s a side view of the embodiment of FIG. 1 showing,
one back support arm 1n a forward inclined position and one
back support arm 1n a slightly reclined position;

FIG. 4 15 a s1de view of the embodiment of FIG. 1 wherein
both back support arms are 1n a forward inclined position;

FIG. 5 15 a front view of the embodiment of FIG. 1;

FIG. 6 1s a rear view of a back support arm showing an
adjustment control and a position setting indicator for an
upper back support;

FI1G. 7 1s a rear view of a lower back support and a position
setting indicator;

FIG. 8 15 a top perspective view of the back support control
assembly of an embodiment of the present invention;

FIG. 9 1s a side view of the back support control assembly
of FIG. 8:;

FIG. 10 1s a side view of the back support control assembly
of F1G. 8 with a covering removed to expose the lower ends of
the back support arms; and

FI1G. 11 1s a top view of the back support control assembly
of FIG. 8 with the back support arms removed.

DETAILED DESCRIPTION OF THE INVENTION

The present mvention relates to chairs that support the
body of the user 1n healthy positions while the user performs
various tasks over extended sitting periods of time and that
provide independent, and independently adjustable, support
to the lower back and the upper back of the user.

As used 1n the specification and claims herein, the terms
a’, “an”, and ‘“the” mean one or more.

Turning now to the figures, which describe a non-limiting,
embodiment of the present invention that 1s illustrative of the
various embodiments within the scope of the present inven-
tion, FIG. 1 shows Chair 100 comprising seat 150 preferably
attached via seat frame 136 to base 153, and preferably com-
prises pedestal 151 positioned between base 153 and seat
frame 136. Pedestal 151 1s preferably adjustable via any
means known 1n the art, such as via telescoping means, and 1s
preferably movably supported by rolling components (such
as casters) 152 that are connected to base 153.

Chair 100 also comprises back supports 132, 133. Either, or
both, of back supports 132, 133 are preferably adjustable to
include adjustability 1n a vertical direction (i.e. height).
Adjusting components or systems 124, 125 are preferably
incorporated to make such adjustments. Preferably, adjusting
component 124 1s positioned to face rearward of chair 100,
and adjusting component 125 1s positioned to face toward the
front of chair 100, although other positions are within the
scope of the present invention. Preferably, adjusting compo-
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6

nents 124 and 125 (as well as adjustment controls 126 and 128
described below) are accessible to the user while the user 1s
seated and the user may adjust the settings and thus the
configuration of component 124, 125 while being seated.
Preferably, chair 100 comprises two back supports, but more
may be utilized 1 other embodiments.

Back supports 132 and 133 are attached to vertical back
support arms 134, 135, respectively, at least one of which 1s
preferably adjustable. Back support arms 134 and 135 are
preferably attached to seat frame 136 via back support control
assembly 137.

The height of either back supports 132, 133 may be
adjusted by moving them up and down along back support
arms 134 and 135 (as shown 1n the figures) or, 1n another
embodiment, by adjusting the length of brace support mem-

bers 134 and 135.

Back support arms 134, 135 are independently and pivot-
ally attached to back support control assembly 137 at pivot
points 170, 171 as more fully described herein. Preferably,
adjustment controls 126 and 128 (e.g., control buttons) are
utilized, as discussed in more detail below, to adjust the angle
of each back support arm 134, 135 1n relation to seat surface
149 from the rear to the front of chair 100 1n such a way that
a broad range of angles, from acute to obtuse, 1s provided.
These adjustments are also preferably accomplished while
the user 1s seated by pressing adjustment controls 126, 128
linked to back support arms 134, 135 as described below.
Thus, each back support arm 134 and 135 are independently
adjustable by pivoting about pivot points 170 and 171, respec-
tively, so that back supports 132 and 133 may be moved fore
and aft to accommodate a variety of sitting positions, user
anatomies, and user tasks. FIGS. 2-4 show some of the range
of adjustability.

Also, back supports 132 and 133 preferably comprise piv-
oting points 190, 191 (shown 1n FIG. 6) about which back
supports 132 and 133 may tilt to accommodate a user’s
anatomy as back support arms 134 and 135 are pivoted to
movably adjust back supports 132 and 133 fore and aft. Thus,
the overall fore and ait movement of back supports 132 and
133 throughout their movable range is 1n the form of an arc.
By adjusting the height of back supports 132 and 133 via
adjustment controls 126 and 128, the efiect of the arcing
movement 1n changing the height of back supports 132 and
133 can be minimized, buflered, or otherwise controlled.

In the preferred embodiment, back support arm 134, which
1s longer than back support arm 135, 1s disposed directly
behind back support arm 135. This positioning of back sup-
port arms 134, 135 in such an orientation results not only 1 a
more aesthetic appearance for chair 100, but also enables a
user to straddle back support arms 134, 135 while sitting 1n
chair 100 facing toward a rear of chair 100. Sitting while
facing toward the rear of chair 100 enables the user to gain not
only abdominal support from back support 133, but also to
gain upper chest support from back support 132. Such support
1s often needed by users who engage in activities that require
a substantial amount of time looking downward. For example
dentists, jewelers, dental lab technicians, and computer watfer
manufacturers would all benefit from anterior support.

Thus, chair 100 provides flexibility through adaptability.
For example, as noted above, when the user requires anterior
(forward) support, the seating can be reversed (1.e., the user
can sit facing toward the rear of the chair) to accommodate
forward tasks. As noted below, should the user require elbow
and lower arm support, adjustable forearm support members
140, 141 are adjustable to support vertical and lateral task
movements.
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In another embodiment of the present invention, the posi-
tions of any or all of back supports 132 and 133 and back
support arms 134 and 135 are calibrated to a user’s desired
settings. Thus, calibration indicators, such as window indica-
tors 184, 185, for indicating the height of adjustable back
support members 132, 133 are provided. These would enable
cach user to quickly return the height of adjustable back
support members 132 and 133 or the position of back support

arms 134 and 135 to the user’s desired setting. As an example,
one person might prefer an indicator showing settings of “3”
and “F” whereas another user might prefer “2” and “B” set-
tings (a window with a setting of “3” 1s shown 1n FIG. 6, and
a window with a setting of “F”” 1s shown 1n FI1G. 7). Numerous
apparatuses known 1n the art can be utilized to achieve this
objective. This allows quickly resetting the chair positions
which 1s particularly useful 1n offices (e.g., medical or dental
oflices) where different persons move to different offices
throughout the day. Another example may comprise one or
more dials with an indicator (not shown) that point to a series
of numbers (1.¢. an apparatus similar to a volume knob). The
apparatus can also be incorporated by disposing an indicator,
such as window indicator 183 (shown 1n FI1G. 1) at the side or
back of holding component 137, wherein one or more scales
(not shown) may be displayed and atfixed to each of brace
support members 134, 135. Therefore, when brace support
members 134, 135 are moved, the scale would slide, thus
showing a different numbered setting. Thus, 1t 1s understood
that such indicators may comprise any of the means described
herein or a combination of such means and may be located
anywhere on chair 100.

FIGS. 1-5 show adjustable forearm support 141 secured to
seat 150 via forearm attachment member 143 which 1s pro-
vided with forearm support adjustor 145. FIG. 5 shows cor-
responding forearm support 140, forearm attachment mem-
ber 142, and forearm support adjustor 144 on the other side of
chair 100. Any means known 1n the art may be utilized to
accomplish the adjustment of the height of forearm support
members 140, 141 such as, for example, using telescoping,

means to adjust the length of forearm attachment members
142, 143.

In one embodiment, when the user requires elbow and
lower arm support, whether anterior or posterior, forearm
supports 140, 141 comprise adjustment tlexibility to accom-
modate adjustments to the “tilt arm rest” from up to down,
inwardly and outwardly, and to tilt downwardly from the
posterior to anterior allowing an angled support. This capa-
bility 1s useful for such tasks as typing as 1t has been suggested
that a proper, healthy typing position involves a relaxed upper
arm and shoulder support at the elbow, while simultaneously
allowing lower arm, wrist, and hand to be 1n straight align-
ment angled downwardly from the elbow. This typing posture
helps prevent carpel tunnel syndrome. Forearm supports 140,
141 are adjustable along all planes, including tilt, rotation,

and 1n a direction toward and away from the center of chair
100.

In the preferred embodiment, as shown 1n FIG. 5, adjust-
able back supports 132, 133 comprise vertical indentations
111,113 (1.e., spinal relief channels) to relieve pressure that1s
applied against the spinal column of a user when the user
reclines against back supports 132, 133. Indentations 111,
113 may be of any size sulficient to relieve pressure to the
spine of a user. In another embodiment, back supports 132,
133 can each comprise two pads (not shown) connectedly
spaced apart so that the space between them accommodates
the immediate area of the spine to relieve pressure or remove
pressure to the spine.
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FIG. 5 also shows seat member 150 comprising indentation
122 to relieve pressure to the coccyx of a user that results
when the user sits on seat member 150. Indentation 122 may
be of any size and shape including, but not limited to, rect-
angles or squares.

FIG. 8 shows a detailed view of an embodiment of back
support control assembly 137. A pair of actuator linkages 172
and 174, which are linked to adjustment controls 126, 128, are
used to adjust back support arms 134, 135. FIG. 9 shows the
front/back orientation of back support arms 134 and 135.
FIG. 10 shows the bottom ends of back support arms 134 and
135 comprising interfaces 167 and 169 that connect to pneu-
matic gas cylinders 162, 164 which are in turn connected to
linkages 172 and 174. Thus, in the embodiment shown 1n
FIGS. 8-10, gas cylinders 162, 164 are connected to different
and offset intertaces 167 and 169 which comprise rod-like
portions as better shown 1n FIG. 11. Preferably, as better
shown 1n FIG. 10, cylinders 162, 164 are connected to the
bottom of interfaces 167, 169 at the lowermost ends of back
control arms 134, 135 so that pivot points 170, 171 are located
above the points of attachment of cylinders 162, 164 to inter-
faces 167, 169. This enables arms 134, 135 to move at fore
and aft angles as shown 1n FIGS. 1-4. Linkages 172 and 174
are connected to cylinders 162 and 164 and are 1n turn linked
to adjuster controls 126, 128 via actuator cables 175 (shown
in F1G. 10) or the like. This enables any control mechanism or
adjusting component, including actuator buttons 126, 128 to
be easily located 1n virtually any location, 1in addition/alter-
natively to those depicted 1n the figures.

It should be apparent that the adjustment of back support
arms 134 and 135 and back supports 132 and 133 may be
accomplished by any means known 1n the art. For example,
adjustments may be made with dials, slide mechanisms, and
the like to control the height, angle, and/or other properties of
back support members 132, 133.

Also, as shown 1n the figures, adjustment mechanisms such
as control mechanisms 175 and 176 may be incorporated to
control characteristics of chair 100, including, but not limited
to, height, angle, t1lt lock, and tilt tension of seat 150.

Thus, the present invention provides for a system of vari-
able, and variably timed, seating positions, the system termed
herein “active seating” which allows for periodic adjustments
to various seat supporting members, and which allows the
user’s body to remain active, uncompromised, and function-
ing properly. The antithesis of “active seating” 1s “static seat-
ing”. Static seating 1s undesirable as 1t 1s detrimental to the
health and posture of the user. Static seating 1s overcome
through the use of the present invention.

To 1increase the benefits of the present invention and
enhance “active seating”’, another embodiment 1includes the
incorporation of various adjustment alert means into chair
100, such as adjustment alert 180 as shown 1n FIG. 1, to alert
a user that enough time has elapsed so that making an adjust-
ment 1s advisable. Thus, a user can, without having to be too
consciously engaged 1n the use of chair 100, be assured of not
remaining 1n a static position for too long. Adjustment alert
180, sends an indicator signal such as, but not limited to, an
audible alarm, to the user as a reminder to make modifications
to the positions of the adjustable components of chair 100.
Thus, a user 1s reminded to change positions to enhance the
posture, biomechanics, etc. of the user.

Thus, the present invention provides a series of indepen-
dent bracing supports anywhere along the line of vertebrae
from the sacrum to the cervix. Depending on the embodi-
ment, two or more mdependently adjustable back support
arms are attached to, and arise from, the seating frame, seat
support, seat pedestal, or seat. One or more back supports
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attach to these back support arms and each back support arm
has flexible adjustments 1n order to accommeodate 1ndividual
user dimensions. This arrangement allows the user to partici-
pate 1n a wide range of tasks with optimum and healthy
musculoskeletal support.

The ability to frequently reposition the support members
described herein in order to etlect periodic, slight anatomical
movement ol musculoskeletal, respiratory, nervous, diges-
tive, and circulatory systems ensures that these body systems
remain uncompromised and umimpinged. This perodic,
slight repositioning of the various support members allows
muscles to relax while redistributing anatomaical pressure.

All elements described herein are preferably integrated to
respond 1n concert to a myriad of user sizes and shapes and a
wide variety of chair-based tasks with a healthy musculosk-
cletal support system.

EXAMPLE

A chair 1n accordance with the description provided herein
was constructed with the following components:

1. A lower back support was attached to a lower back
support arm, and an upper back support was attached to
an upper back support arm.

2. The lower and upper back support arms were indepen-
dently attached at respective pivot points to a back sup-
port control assembly which was in turn attached to a
seat frame.

3. The upper back support arm was located directly behind
the lower back support arm.

4. The lower and upper supports were adjustable up and
down on the back support arms and could pivot on a
plane parallel to the vertical axis of the back support
arms.

5. The back support arms could be reclined forward or
rearward.

6. The back supports and the back support arms were
adjustable using adjusting components that 1n turn com-
prised window indicators to show the position settings of
the back supports and back support arms.

7. The back support arms were adjustable using buttons
linked via actuator linkages connected to pneumatic cyl-
inders that were 1n turn connected to the lower ends of
the back support arms.

8. The chair also comprised adjustable arm rests and an
adjustable seat.

9. The back supports incorporated a vertical indentation for
the relief of spinal pressure.

16. A base with casters was provided.

The preceding examples can be repeated with similar suc-
cess by substituting the generically or specifically described
components, mechanisms, materials, and/or operating condi-
tions of this ivention for those used 1n the preceding
examples.

Although the mvention has been described in detail with
particular reference to these preferred embodiments, other
embodiments can achieve the same results. Variations and
modifications of the present invention will be obvious to those
skilled 1n the art and 1t 1s intended to cover 1n the appended
claims all such modifications and equivalents. The entire
disclosures of all references, applications, patents, and pub-
lications cited above are hereby incorporated by reference.

What 1s claimed 1s:

1. An adjustable chair comprising:

a base;

a seat comprising a seating surface, said seat connected to
said base:
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a back support control assembly connected to said seat for
adjusting the fore and aft position of at least two adjust-
able, generally vertical back support arms, each said
back support arm pivotally attached to said back support
control assembly at spaced apart control assembly p1vot
points such that the at least two back support arms pivot
about different pivot point axes, and each said back
support arm independently adjustable about its said
respective control assembly pivot point axis, said back
support arms adjustable in the fore and aft position to
vary an angle with respect to said seating surface; and

a back support disposed on each said back support arm, a
first of said back supports for supporting a lower back of
a seated person and a second of said back supports
supporting an upper back of the seated person.

2. The chair of claim 1 further comprising adjustment
controls for adjusting a position of each said back support
arm, said adjustment controls accessible to a user while
seated.

3. The chair of claim 1 wherein said back supports are
attached to said back support arms so that said back supports
pivot to accommodate a user’s back contours as said back
support arms pivot about said control assembly pivot points.

4. The chair of claim 1 further comprising a first adjusting,
component connected to said first back support for vertically
adjusting said first back support and further comprising a
second adjusting component connected to said second back
support for vertically adjusting said second back support, said
adjusting components accessible to a user while the user 1s
seated.

5. The chair of claim 4 wherein said first adjusting compo-
nent faces toward a front of said charr.

6. The chair of claim 4 wherein said second adjusting
component faces toward a rear of said charr.

7. The chair of claim 4 wherein said first adjusting compo-
nent and said second adjusting component comprise adjust-
able settings for adjustment of a position of said back supports
on each respective back support arm, said adjusting compo-
nents comprising calibrations visible to a user.

8. The chair of claim 1 wherein said back support control
assembly comprises pneumatic components attached to said
back support arms to move and fix a position of each back
support arm.

9. The chair of claim 8 wherein said pneumatic compo-
nents comprise a first pneumatic cylinder linked to said first
back support arm and a second pneumatic cylinder linked to
said second back support arm, each of said pneumatic cylin-
ders independently linked to an adjustor control via an actua-
tor cable.

10. The chair of claim 1 wherein each back support further
comprises a spinal relief channel.

11. The chair of claim 1 wherein said seating surface fur-
ther comprises a coccyx pressure reliet depression.

12. The chair of claim 1 further comprising at least two
adjustable forearm supports.

13. The chair of claim 1 further comprising at least one
adjustment alert integrated into the adjustable chair to remind
a user to make positional adjustments of said back support
arms, said back supports, or both.

14. An adjustable chair comprising:

a base;

a seat comprising a seating surface, said seat connected to

said base:

a back support control assembly connected to said seat for
adjusting the fore and ait position of at least two 1nde-
pendently adjustable, generally vertical back support
arms pivotally attached to said back support control
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assembly at longitudinally spaced apart control assem-
bly pivot axes, wherein the back support arms are lon-
gitudinally spaced apart at their points of attachment to
the back support control assembly; and

a vertically adjustable back support disposed on each said
back support arm, a first of said back supports for sup-
porting a lower back of a seated person and a second of

said back supports for supporting an upper back of the
seated person.

15. The chair of claim 14, further comprising a first adjust-
ing component and a second adjusting component for adjust-
ing said first and second back supports, each said adjusting
component comprising adjustable settings for adjustment of a

10
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position of said back supports on each respective back sup-
port arm, said adjusting components comprising calibration
indicators visible to a user.

16. The chair of claam 15 wherein at least one of said
calibration 1ndicators comprises a letter.

17. The chair of claim 15 wherein at least one of said
calibration 1ndicators comprises a number.

18. The chair of claim 15 wherein at least one of said
calibration indicators comprises a window showing a num-
ber, and another of said calibration indicators comprises a
window showing a letter.
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